Introduction
The principal component analysis (PCA) method coupled with target factor analysis (TFA) treatment has become a popular method in chemical analyses [1] [2] [3] [4] [5] . Based on a proposed reaction model, absorption spectra of the constituting components can be determined [3, 5, 6] . In this work, the reversible reaction of phenolphthalein with dilute sodium hydroxide solution [7] was studied using a photodiode array (PDA) spectrophotomer. The internal referencing technique [8] was used to pre-possess the spectral data obtained. PCA and TFA (PCA-TFA) methodology was then applied to deduce the concentration-time profile, the absorption spectrum of the reactant, and the rate constants of the reaction. Since the spectral data were acquired at different wavelengths near the absorption maximum with a PDA instrument, the kinetic parameters of the reaction can be derived with higher accuracy than those from spectral information based on only one wavelength by using a scanning spectrophotometer. In this study, it [16] were used in the selection process. The IND function is defined as [13, 15] : The function has the minimum value when N is equal to NC. The EVR [16] can be calculated by:
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with j= 1,2...NW-1 NC is equal to j-1 When EVR(j) is smaller than 7"0.
A mathematically abstract solution of Cabs and Nabs for equation (3) data points near the absorption maxima of the reaction system with wavelengths of 537-0, 540"4, 543"7, 547-0, 550"3, 553-7, 557"0, 560"3, 563"6 and 566"8 nm were extracted from all spectra measured for PCA-TFA studies. Figure 2 shows a three-dimensional plot ofa set of spectral data obtained for reaction (1) [19] adopted in the BFGS optimization process was assigned arbitrarily to 10-9. A listing of these programs are available from the authors upon request.
Results and discussion Figure 3 gives the differences between A and Aabs (--" Cab X Eabs) at different time intervals for the 10 wavelengths mentioned previously. It can be seen that the residual absorbances distribute randomly for these wavelengths. This further supports that only one lightabsorbing component is present in reaction (1) . Figure 4 shows the normalized concentration-time profile (Cp) obtained for the phenolphthalein fading reaction using the PCA-TFA method. Figure 5 gives the normalized absorptivity (E/,) plots of R [6] . 
